The continually changing definition of operative laparoscopy as well as the ever-widening boundaries of its use are discussed in this report. It is important to prepare residents to adequately undertake advanced laparoscopic surgery as laparotomy is gradually replaced by laparoscopy for many routine procedures. Since degree of training and experience strongly correlate with complication rates, more focus on laparoscopy during graduate education would be beneficial to residents in order to keep them up to date with the rapid development of this field.
INTRODUCTION
Laparoscopic surgery has undergone exciting developments over the last decade. 1, 2 The rapid pace of progress made by laparoscopic surgeons, however, has resulted in some concern and criticism as the role of operative laparoscopy has continued to be redefined. 3, 5 For instance, many conditions considered to represent absolute contraindications for laparoscopy only a short time ago are now accepted as indications for this method of intervention. These conditions include obesity, 6 severe adhesions, 7 previous laparotomies, 8 cancer, 9 abdominal hernia, 10 pregnancy, 11 and bowel perforation with generalized peritonitis. 12 A growing experience with operative laparoscopy is also evident from the fact that few operations still necessitate laparotomy, for example, organ transplants and massive debulking. Complicated cases such as removal of large uteri or the presence of severe adhesions or endometriosis are now routinely performed with laparoscopic assistance. Similarly, certain operative complications such as injury to the ureter, 13, 14 or blood vessels 15 can be safely treated laparoscopically by the experienced surgeon.
Technology still exerts a strong influence on operative laparoscopy, as witnessed by the recent introduction of small diameter laparoscopes that offer good resolution and light intensity. 16, 17 This technologic breakthrough has made laparoscopy suitable even for patients who cannot withstand general anesthesia. Small diameter laparoscopy can be offered for emergency diagnosis and management of patients presenting with acute hemodynamic instability and suspected active intra-abdominal bleeding due, for instance, to an ectopic pregnancy.
Small diameter laparoscopy is likely to be adopted as a critical bedside diagnostic tool, and even as an office procedure in certain settings, in the near future.
The concerns raised following the generally successful introduction of operative laparoscopy stem to a large extent from the very nature of surgical research. 18 The introduction of new forms of medical treatment is regulated by federal agencies demanding prolonged, multi-phase study schemes. In contrast, new surgical procedures are usually developed by individual surgeons without controlled comparative research protocols and though randomization has been advocated in surgical trials, few surgeons view this as a realistic suggestion. 19 Even experienced surgeons must undertake a number of operative procedures before they feel comfortable in performing that procedure. Thus, comparing new laparoscopic operations to conventional procedures demands completing a certain learning stage. The challenge of introducing new surgical techniques is further complicated by the difficulty in recruiting a sufficient number of patients to provide adequate statistical power to reveal differences in outcome. Usually, multicenter studies are required to gain these numbers. In addition, it can be difficult to gather a large, typically heterogeneous group of surgeons who are familiar enough with a new surgical procedure to lend validity to the study. If the surgeons differ in skill and technique when performing either the conventional or the laparoscopic operation, the validity of the results may be biased. On the other hand, restricting randomized studies to a limited group of expert surgeons will usually limit this source of bias, but it will decrease the ability to generalize the results. Randomizing the patients in "blocks" -for each individual surgeon -may improve the ability to control for the effect of variation in surgical skill and experience.
These difficulties commonly result in simpler surgical procedures being studied first in a randomized fashion. 20 This occurred in the study of laparoscopic surgery, with simple procedures, such as insertion of trocars, first studied in a randomized fashion. 21, 22 Subsequently more complex procedures, such as hysterectomy, were the subject of randomized trials. 23, 24 The implementation of large multi-center studies, the "gold standard" of evidence based medicine, 25 has been rarely utilized for laparoscopic surgery. The implementation of complex trials is often curtailed by the difficulty in obtaining the necessary funding and medical insurers are very reluctant to approve financial coverage to a "random" procedure. The need to evaluate the outcome of some operations with a second-look laparoscopy is even less likely to be covered by managed care organizations.
The use of a placebo or a "sham operation" is especially important when the outcome is subjective improvement of symptoms, such as pelvic pain. 26 Although laparoscopic sham procedures occasionally have been used with success in a blinded and randomized manner, 27 few insurers currently agree to pay for a trial of blinded "sham" versus real procedures and it can be very difficult to persuade patients to do so. Unlike the introduction of new drugs, little direct profit results from such studies. Major sources of funding, such as the pharmaceutical companies, are therefore less involved with surgical research, unless the use of specific new instruments is examined.
It is understandable that when the effects of treatment are large, and their value self-evident, randomized trials may not be necessary to confirm these observations. 26 The benefits of laparoscopy compared to laparotomy, however, fall mostly within the frame of improving quality of life and do not substantially affect survival. 26 For example, while the life-saving role of surgical treatment for ectopic pregnancy did not require a randomized trial to prove its merits, the benefits of using laparoscopy over laparotomy to treat ectopic pregnancies clearly justify such a controlled study. 28 However, the obvious advantages of laparoscopy in terms of rapid recovery and superior cosmetic results led to strong patient demand and rapid adoption of these techniques into general practice. Thus, by the time randomized trials were designed, few patients were willing to undergo surgery using a large abdominal surgical incision. Even when two types of laparoscopic operations are compared, patient consent may not be readily given. It has been very difficult to randomize patients to undergo either laparoscopic supracervical or total hysterectomy, since many patients have a clear opinion regarding what is best for them, despite the fact that the relative merits of both procedures have not yet been definitely proven.
The highly technical nature of laparoscopic surgery and the rapid rate with which new instruments are introduced, require a high intensity of surgical training. At a time when growing numbers of procedures are being performed on an outpatient basis, few residency programs can adequately prepare their residents for independently undertaking advanced laparoscopic surgery. The situation is further accentuated by the overall decreasing number of operations performed because of improved medications replacing surgical procedures, such as methotrexate for ectopic pregnancy, or the application of less invasive surgical procedures such as endometrial ablation instead of hysterectomy for menorrhagia. As the degree of training and experience strongly correlate with complication rates, the success of laparoscopy is very much dependent on the surgeon's skills. Future training programs must find a way to include participation in a substantial number of surgical procedures which is essential for acquiring proper technical skills and for gaining adequate knowledge of patient selection, preparation for surgery, and postoperative care.
Physicians must be very careful before adopting new techniques. Many procedures can be simplified by combining laparoscopic surgery with either vaginal procedures or a minilaparotomy. This hybridization reduces the need for intracorporeal suturing and lengthy removal of tissue from the abdomen. Many common gynecologic operations, such as myomectomy or cystectomy, can be easier to perform if the superior exposure provided by laparoscopy to explore the abdomen is first utilized. The ovary or fibroid can then be grasped and an extracorporeal conventional procedure can be completed through a minilaparotomy incision. 29 Laparoscopy has attracted more criticism than any other form of surgery, despite the fact that the difficulties in evaluating new surgical procedures are not unique to this approach. 18 The results of large, uncontrolled series currently attest to the efficacy, safety and practicality of all major forms of laparoscopic pelvic surgery. 30 The continuing acceptance of laparoscopy is likely to depend on better randomized trials as insurers will demand more concrete evidence of its superiority over conventional surgery. Laparoscopy has come to a point where the experienced surgeon can successfully perform almost every known surgical procedure. For example, one of the most challenging surgical procedures is the management of extensive endometriosis of the pelvis, especially when it extends to the parametrium and involves the ureter and rectovaginal septum. In this instance, a multidisciplinary team including gastrointestinal, genitourinary, and gynecologic (pelvic) surgeons are often required.
We believe as years go by and the experience of surgeons increases, laparotomy will be performed less and less. Future generations of surgeons will not have to learn laparotomy first and then progress to laparoscopy. Time will prove that learning operative laparoscopy is preferable to laparotomy and the complications of operative videolaparoscopy are less than those of laparotomy. Even most complications of operative videolaparoscopy will be managed by this method and not by laparotomy. As acknowledged above, only a few exceptional operations, such as extensive tumor debulking, removal of giant tumors and organ transplants, will demand a large laparotomy exposure. However, even portions of these procedures can be assisted by the laparoscope, which may reduce the size of the incision. Extending the many benefits of minimal access surgery to an ever growing number of patients is greatly dependent on our ability to provide proper training in advanced operative laparoscopy.
Gradually, postgraduate trainees will be exposed to more laparoscopies than laparotomies. This trend will continue until video-assisted operative laparoscopy replaces laparotomy in almost all cases. In the United States, our best estimate suggests this reality will occur by the year 2020.
